ABSTRACT. This study assessed the liver vitamin A concentrations at birth in a group of very low birth weight neonates (n = 25) ( Recent studies have shown that the plasma concentrations of vitamin A (retinol) and RBP at birth are lower in neonates of preterm gestation than in infants born at term (1-3). Estimation of the vitamin A content of the liver is believed to be a more accurate indicator of the vitamin A status than the plasma concentrations of vitamin A or RBP (4, 5). This study was designed to assess the liver vitamin A reserves at birth in a group of VLBW neonates dying within 24 h of birth, prior to possible changes in vitamin A status induced by postnatal nutritional manipulation or therapeutic intervention.
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MATERIALS AND METHODS
Subjects. Liver tissue samples were obtained at autopsy from 25 neonates who died in the neonatal intensive care unit at Vanderbilt Medical Center. These infants (male = 14, female = 11) were 16-32 wk gestational age (mean f SD; 25.6 + 3.5 wk) and weighed 200-14 10 g (mean + SD; 8 14 k 345 g) at birth.
Eighteen infants were born within the hospital; the remainder were transferred from other hospitals within 4 h of birth. Eighteen infants were white; the remainder were black. None of the infants had congenital anomalies or evidence of intrauterine growth retardation. Death was secondary to complications of extreme prematurity and occurred within 24 h of birth in all cases. Massive intraventricular hemorrhage was the predominant cause of death. None of the infants received exogenous vitamin A during their brief postnatal life.
Autopsyprocedures. Permission for a full autopsy was obtained from the parents in each case. The autopsy was performed within 12 h of death in all cases. Liver vitamin A concentrations are reported to remain unchanged in autopsy specimens for long periods, even after partial tissue autolysis (4). Liver tissue was obtained from the central portion of the right lobe. This portion was selected for analysis as it best reflects values for vitamin A concentration obtained from whole liver homogenates (6) . The tissue was placed in a labeled, tightly capped plastic container protected from direct light and frozen at -20" C until analysis. The analyses were performed within 2 wk of obtaining each sample. Storage for an extended period of time at below O" C temperatures has been shown to cause no alteration in the tissue vitamin A content (7) . A blood sample was collected from 16 of these infants at autopsy by direct cardiac puncture. The serum was separated from each sample by centrifugation and stored at -20" C until analysis. correlation between liver vitamin A, and serum vitamin A or RBP concentrations, nor did it show a significant correlation between serum vitamin A and RBP. DISCUSSION Inasmuch as 90% of the total body reserve of vitamin A is normally stored in the liver, measurement of the vitamin A concentration in a liver tissue sample taken at autopsy gives an accurate indication of the vitamin A status of an individual (4, 5, 9) . Based on surveys of victims of accidental death, an acceptable range of vitamin A in the normal adult human liver is 100-300 pg/g of tissue (9) . The liver vitamin A concentrations in children vary markedly with age, being low during infancy relative to later childhood, adolescence, and young adulthood (10, 11) . In children, a liver vitamin A concentration <40 pg/g is generally considered to be indicative of low vitamin A reserve, and <20 pg/g is considered as marginal or poor (4, 10, 11) . Similarly, a serum vitamin A concentration <20 g / d l and a serum RBP concentration <3.0 mg/dl are considered to be suggestive of a suboptimal vitamin A status (5, 12, 13) .
Chemical procedures. Serum vitamin
Previous studies in stillborn infants and short-lived term neonates from the United States and Canada have reported a mean liver vitamin A concentration of approximately 40 ~lg/g of tissue (6, 14, 15) . Studies in preterm neonates from Brazil, Thailand, and India have reported mean liver vitamin A concentrations ranging from 16-33 ~lg/g of tissue (16) (17) (18) . Studies from the United States in low birth weight (<2500 g) neonates dying within 6 days of postnatal life have reported a mean liver vitamin A concentration of 16 pg/g of tissue (1 1). Differences in ethnic background, wide ranges of gestational age, and varying time intervals between birth and death of these neonates account for the difficulties in using these data for comparative analysis. We therefore chose to examine a specific population of American preterm neonates who showed no evidence of congenital malformations or growth retardation, and who died within 24 h OF birth, prior to possible changes in vitamin A status induced by postnatal intervention.
The serum vitamin A and RBP concentrations reported in thi:~ study are similar to the previously published cord blood value:; (1-3). A high percentage of these neonates have serum vitamin A and RBP concentrations that may be considered as marginal or poor. The liver vitamin A concentrations reported in thi:j study are similar to the previously published values in term neonates, but low relative to the published values in older infants and children. The serum levels of vitamin A do not reflect adequately the liver vitamin A reserves in children and adults (19) . The lack of correlation between serum vitamin A and liver vitamin A concentrations in VLBW infants reported in this study is in agreement with that observation. Assessment of liver vitamin A stores is not feasible in clinical management of infants. Other more practical indicators of vitamin A status may need to be developed to facilitate sequential assessment and to optimize nutritional management of these high-risk neonates.
In summary, we have measured concentrations of liver vitamin A, serum vitamin A, and serum RBP in a group of short-lived VLBW neonates. Our study provides reference values at birth, which may be helpful in future studies designed to evaluate postnatal changes in the vitamin A status of these high-risk. neonates.
